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APPROVAL SHEET FOR SUSPENDED LOAD OPERATIONS
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NASA SUSPENDED LOAD OPERATION /=% !

AMNALYSIS/APPROVAL

OPERATION: DUAL PAYLOAD ATTACH FITTING (DPAF) HOISTING,
ASSEMELY, AND PROCESSING AT VAFE NASA HATZARDOUS
PROCESSING FACILITY (BLD/G. 1610

SUPPORTING DOCUMENTS:
1. SYSTEMS ASSURANCE ANALYSIS - 5A4 - 88CROOD02E, 10-TON
BRIDGE CRANE, BLDG. 1510

2. LAUNCH PREPARATION DOCUMENT - LPD V134, DPAF
SPACECRAFT PROCEESING

GENERAL DESCRIFPTION:

Thes task processes two salellite payleads and mstalls them into a dow payload awach
firng (DPAF) system. a sireciure which carmias the two satelliess atop a single Dela [1
finasier and deplovs tham sequentially an b,

Horisting duning processing includes the affload af four major DPAF components and
placement an buildup stands, the installation of satellites onto pavload attach firings
(PAF), and 1he fival stacking and assembly of these components imo the Mg
condiguration.

ersonnel are reonired W work beneath suspends 21 e f 1] IGLU AL AnGRs::
& Lare requircd 10 work beneath suzpended loads i the fpllowing cire AN

«  To place hands benzath the load w clean spacecraft maring surfaces
«  Toonstall separation componsnts and assisl during the mating of sateilines 1o their
Pa¥s

This 1ask 15 accomplished wing NASAMUISAT approved lawnch processing procadure
Y134, This analysis applics to all DPAF processing operations in Blde, 14610

RATIOMNALE/ANALYSIS:
The suspended load tasks comply with the NASA Alternate Safery Standand as follows:

Alternate Standard Requrement 1
Satisfaceory cleaning of the mating surface (the bottom of the suspended load) must he
accomplished by human hands in order to achicw: desizo and mission clean

requirements,

The design confipuration of the mating interface requires e installation of hardware by
hand during the maling process.
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Alternate Standard Requirement 1b:

A secondary support $¥stem 15 aot feasible for the cleaning operation because the

separation interface represends the only primary steucture support interface for the

spacecraft |

During mating o the PAF, the PAF itself serves as a satisfactory secondary support
system because i ks fixed 1o the floor of the facility and the pesition of the technicians
working under the load is below the PAF mating interface at all dmes.

Alternate Standard Requirement 1c:
The test procedura will limit the number of personte] beneath the suspended load to one
far cleaning and two for matiog to the PAF,

Alternate Standard Requirement 1d:

Erping technicians will accomplish the cleaning and mating tasks as quickly and safelv
g3 possible o minimeze exposurs. Each oparation 5 expacted W expose persoonel to a
suspended load for less than two minutes for cleaning and less than fve minutes for
maling.

Alternate Standard Requirement 2:
Each operation will be revigwed by NASA on a case by case basis,

Alternate Standard Requirement 3:
NASA to approve suspended load operations and maintain & Lst of such approved
aperations. Lists 1o he mads available to O5TLA personncl vupan request.

Alternate Standard Requirement 4:

Operational requirements will be included in LPD ¥ 134, The EFD requirements are
derived from the Boemyg System/Subsysten Test Requirements Document (S/55TRDY).
Thesz pragedures will be gn site for inspection during DPAF processing.

Alternate Standard Reguiremnent 3:
NASA 1o be consulied and new approvils obtained i a new procedure not coverad by the

omngmnal analysis 15 deemed necessary doe o unuswal or unforesesn crrcumstances.

Alternate Standard Requirement &:

The Blde. 1610, 10-ton brdge crane s tested, mspected. maintained, and eperated in
accordance with the NASA Safery Standard for Lifting Devices and Equipment,
.’-*L%SIGO- 1740.9.

The cranes are koad wested at 100 percent rated capacity annually and have a monthly,
guarterly, semi-anooal, and anoual preventive maintenance program ta ensure proper
pperation. The cranes are load tested to 125 percent ruted capacity when newly insralled
of when following 3 major repair or medilealion,
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When lifting spacecraft, the cranes will be conoected to a Boeing supplicd hydraset, The

maximum weight of & spacecrafi will be approximately 2,500 pounds. The maximum
weight of the hydraset and hoist linkages will not excesd 50 pounds,

The crane will be operated by personnel wained and cectified on the overhead bridzs
crane tn Blde. 1610

The crane will be operated with the bydraset enly for hoisting and lowering during the
mating operation.

Alternate Standaed Reguirement T:

A Svstem Assurance Analysis (SAA) has been completed far the Bldg, 1610 bridge
crane. The SAA inclodes & Faluce Maode and Effects Analysis'Critical ltems List
(FMEAMCIL) and & hazard analysis,

The 5AA for the Bldg 1610 10-tan cranc ideatifies one Sigls Falure Pomt (SFE) fo
gach uge: the hoist gear reducer, winch trangmiats power and reduces eotational speed from
the haist motor to the rope doum. The associated 3AA CIL Sheets deseribe the SFP and
identify all the rationales for accepting the risk of the SFF including design information,
failure history. and the operational conteols i effect 10 minimize the risks (maintepance.
IMLpection, 1esl, ete.).

Therz is o history of fature with the SEP in the erticsl failure mode, The ose of high
quality, reliable componants and a comprehensive mamtenance inspection and test
program {including pre-operational checks) ensure that the crane operates properly. In
additian, the crane was prooi-1oad esied ar 123 percent pnor o acceprance.

Alternate Standard Requirement §:

Pre-pperational inspections of the lifting equipment and a fonetional test will be
performed hefore hiung the load, These are called out tn LPD VY134 and are mandatory
i #ll Boemg hoisting pragedures,

Alternate Standard Requirement 9:
A trained and cerificd operator {centified per hbS.-’E:} 17409 will remaain at the crane
contrals while personoe] are under the load. -

Alternate Standard Requirement 10
LPL V134 establishes appropriate safety control aress before inftiating operaticns, MNon-
essential personoel are cleared from the operational area.

Alternate Standard Regoivement 11:

Prior to all operations, the engineering lask leader conducts a pre-task briefing o identafy

safety hawards, safely control areas, crow assignments, communications assignments, and

cenzral test conduct. The engineering task leader uses the pperating procedure to conduct
the task. Deviations to the procedure require approval from variows groups ncluding
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Safery if the deviation affects the safery of the aperation or changes the hazard level of
the task

Alternate Standard Requirerment 12

Perzonnz] beneath the suspended Joad will be i voice contact with the crabe operator and
engineermy test conductor throughaut the operation. At any time duning the operaton,
anyone can call a stop to crane movement it they see # patential hazard, The crane
operatar will have full visual centact with the load throughout the Speration.

Alternate Standard Requirement 13:

The engineering test conductor, the cranes operator, aml other personnel assigned 10 the
task will be in visual contact with the personnel baneath the suspended load throughout
the oparaticn. '

Alternate Standard Requirement 14:
MASA shall conduet periodic eeviews to ensure the continued safety of the procedures.

Alternate Standard Requirement 15:

MASA action to provide copies of the associated hazards anslyses w the QSHA Office of
Federal Agency Programs.
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